Acute desensitization of muscarinic receptors in the isolated guinea-pig ileal longitudinal muscle.
1. The effects of acute desensitization of muscarinic receptors mediating contractile responses of the guinea-pig ileal longitudinal muscle were studied in vitro, using similar conditions for both functional and radioligand binding studies. 2. The pA2 values for a number of muscarinic antagonists (pirenzepine, methoctramine, (+/-)para-fluoro-hexahydro-siladifenidol and 4-diphenylacetoxy-N-methyl piperidine-methiodide) indicated that the contractile response to carbachol was mediated through an M3 muscarinic receptor. In binding experiments the muscarinic receptor subtype population in ileal longitudinal muscle was found to be heterogeneous, consisting of approximately 77% M2 and 23% M3 receptors. 3. Pre-exposure of ileal longitudinal muscle to 10 microM carbachol for 30 min produced a reduction (28 +/- % of control maximum) in the maximum contractile response and a dextral shift in the concentration-effect curve to carbachol. Prior equilibration (60 min) with (+/-)p-F-HHSiD (1 microM), but not with methoctramine (1 microM) or pirenzepine (0.3 microM), prevented the desensitization. Desensitization under these conditions did not alter either the apparent affinity, the total number of binding sites or the relative, proportions of M2 and M3 muscarinic receptors, as determined in radioligand binding studies. Desensitization did not cause any meaningful change in either the apparent affinity of carbachol or the proportion of the high and low affinity binding sites. 4. It is concluded that desensitization of the contractile responses of the guinea-pig ileal longitudinal muscle is a result of M3 but not M2 muscarinic receptor desensitization. Acute desensitization, therefore, is not accompanied by meaningful changes in the total number of both M2 and M3 receptors or by alterations in the affinity of the receptor to ligands.